allowing for the removal of the non-dispersed C60 derivative from the solution. The concentrations of C60-1, C60-2, and C60-3 in the γ-CDx complex were determined based on the absorbance characteristics of the corresponding solutions at 324, 322, and 380 nm, respectively (the molar absorption coefficients for the water-soluble C60-1, C60-2, and C60-3•γ-CDx complexes were ε324 = 4.11 × 10 4 , ε322 = 4.31 × 10 4 , and ε380 = 3.60 × 10 4 dm 3 mol -1 cm -1 , respectively). These values were found to be 1.11, 1.27, and 1.79 mM in aqueous solution, respectively. These aqueous solutions were diluted to a final concentration of 1.00 mM.
Preparation of LMIC60-1, LMIC60-2 and LMIC60-3 using a fullerene exchange reaction: LMIC60-1, LMIC60-2, and LMIC60-3 were prepared using an exchange reaction between the liposomes and the C60-1·γ-CDx, C60-2·γ-CDx, and C60-3·γ-CDx complexes, as described in previous works. 3 The final concentrations of the respective components were [C60-1, C60-2, or C60-3] = 0.05 mM and [lipids] = 1.00 mM ([C60-1, C60-2, or C60-3]/[lipids] = 5 mol%).
Preparation of liposome-4-6, liposome-4-5-6, RhB-LMIC60-1, RhB-LMIC60-2 and
RhB-LMIC60-3: Liposomes containing 0.25 mol% 6 were prepared by the injection of a methanol solution of 6 ([4]:[6] = 1:0.0025 mol/mol) into an aqueous solution of liposome-4, liposome-4+5, LMIC60-1, LMIC60-2, or LMIC60-3.
Spectrophotometric assay:
The absorbance spectra of the LMIFullerenes prepared in the current study were scanned using a UV-2550 spectrophotometer (Shimadzu Corporation, Kyoto, Japan). Fluorescence spectra of 6 in liposomes were obtained using an F-4500 fluorescence spectrophotometer (Hitachi Ltd, Tokyo, Japan). The excitation and emission wavelengths were set to 555 and 560700 nm, respectively.
Dynamic light scattering (DLS) analysis and zeta-potential measurements:
The hydrodynamic diameters and the zeta potentials of the liposomes were measured on an electrophoretic light scattering instrument equipped with a laser Doppler system (Zetasizer Nano ZS, Malvern Instruments Ltd., Malvern, UK).
Photodynamic activity experiments:
HeLa cells were maintained in CO2-Independent Medium (Gibco BRL) supplemented with 10% fetal calf serum at 37 °C in 5% CO2. For experiments aimed at determining the photodynamic activities of the LMIFullerenes, the cells were seeded into 48-well culture plates at a density of 8.55  10 4 cells per well. After growing overnight, the cells were incubated with the LMIfullerenes for 24 h in the dark.
The cells were washed with PBS and exposed to light for 30 min at room temperature.
Light irradiation was achieved using a xenon lamp (MAX-301, 300 W; Asahi Spectra Co., Ltd, Tokyo, Japan) equipped with a VIS mirror module (385740 nm) and a long-pass filter with a cut-off at 610 nm. The power of the light was 9 mW cm -2 (610-740 nm) at the cell level. The viability of the cells was measured as the ratio (%) of viable cells in the treatment groups compared with the number of viable cells in the untreated group. A WST-8 assay was carried out 24 h after photoirradiation using the Cell Counting Kit-8 (Dojindo Laboratories, Kumamoto, Japan) according to the manufacturer's instructions.
Identification of reactive oxygen:
The ROS generated as a consequence of the ABDA bleaching method (Sigma-Aldrich Corp.) were detected according to a previously reported method. 16 ABDA was used as a DMSO solution ([ABDA] = 2.50 mM). The concentrations of the fullerene and ABDA in the mixture were determined to be 15 and 25 μM, respectively. Oxygen was bubbled through all of the sample solutions for 30 min before photoirradiation to generate aerobic conditions. Photoirradiation was achieved using a xenon lamp (SX-UID500X, 500 W; Ushio Inc., Tokyo, Japan) equipped with a long-pass filter with a cut-off at 620 nm. The light was cooled by passing it through a water filter. The power of the light was 16 mW cm -2 (over 610 nm) at the sample level. 
